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(54) FACE-DOWN BONDING SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To realize uniform face- 
down bonding through the use of a semiconductor 
substrate having a level difference on the surface and 
pillars, in a face-down bonding semiconductor device 
and its manufacture method, which is suitable for flip- 
chip-bonding of the semiconductor substrate having 
electric connection parts different in surface height 
on an insulating substrate having wiring electrodes. 
SOLUTION: In the conductive pillars 16 and 17 which 
electrically and mechanically connect the electric 
connection parts with different surface height of a 
semiconductor substrate 1 1 and the wiring electrodes 
19 formed on the surface of an insulating substrate 
18, the relatively high pillar 17 has a larger diameter 
than the relatively low pillar 1 6. 
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* NOTICES * 

The Japanes Patent Office is not r sponsible for any 
damages caused by th use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates the 
semiconductor substrate which has the electrical connection section from which a surface 
height is different about face down bonding semiconductor equipment and its manufacture 
technique to the face down bonding semiconductor equipment suitable for carrying out flip 
chip bonding of the wiring electrode on the insulating substrate which it has, and its 
manufacture technique. 
[0002] 

[Description of the Prior Art] In recent years, in connection with high-bandwidth-izing of 
communication system etc., the demand to the high semiconductor equipment of a frequency 
of operation is strong. Compound semiconductors, such as GaAs, have carrier mobility higher 
than Si, and are suitable for the semiconductor equipment which carries out a fast turn 
around. However, the semiconductor chip using the compound semiconductor is more 
expensive than the semiconductor chip which used Si. 

[0003] What is necessary is for it to be rare to require a fast turn around of the whole circuit, 
and just to be able to carry out the fast turn around of the part in much intended use. 
Moreover, there is also a circuit fraction expected a high accumulation density rather than a 
fast turn around. Then, the technique of creating only the fraction as which the high-speed 
(RF) operation in a circuit is required for chips, such as a compound semiconductor, is taken. 
[0004] In the RF circuit, it is important to reduce the inductance and capacitance of a track. 
As for the semiconductor chip for RFs, it is desirable to connect with a track by the short 
connection means by low resistance if possible. Face down bondings, such as flip chip bonding 
which uses a bump, a pillar, etc. for the wiring electrode on an insulating substrate, and 
connects the surface electrode on a semiconductor substrate to it, are suitable for such a 
purpose. 
[0005] 

[Problem(s) to be Solved by the Invention] When carrying out face down bonding using a 
bump, a pillar, etc.. a bump and a pillar are usually formed in the same height. When a 
semiconductor front face has a level difference, it is difficult to carry out direct face down 
bonding on a level difference front face. It becomes difficult to make a bonding property 
uniform, though some difference of elevation is absorbed by crushing a bump and a pillar. 
[0006] The purpose of this invention is providing a front face with the face down bonding 
semiconductor equipment in which uniform face down bonding's is possible, and its 
manufacture technique using the semiconductor substrate which has a level difference, and a 
pillar. 

[0007] Other purposes of this invention are offering the manufacture technique of the face 
down bonding semiconductor equipment which can create easily the pillar from which a 
height's is different on a substrate. 
[0008] 

[Means for Solving the Problem] It is the conductive pillar from which the height which 
connects electrically and mechanically the semiconductor substrate which formed in one front 
face the electrical connection section from which a surface height is different according to 
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one viewpoint of this invention, the insulating substrate in which the electrode for a wiring was 
formed on the front face, and the above-mentioned electrical connection section and the 
above-mentioned electrode for a wiring is different, and the face down bonding semiconductor 
equipment which has the conductive pillar in which a high pillar has a path bigger than a low 
pillar relatively is offered. 

[0009] By changing the path of a pillar, the pillar from which a height is different can be 
created easily. The height of a pillar can be chosen by selection of a path. 
[0010] The semiconductor substrate which formed in one front face the electrical connection 
section from which a surface height is different according to other viewpoints of this 
invention, On one substrate of the process for which the insulating substrate in which the 
electrode for a wiring was formed on the front face is prepared, and the above-mentioned 
semiconductor substrate and the above-mentioned insulating substrate The process which 
forms the resist pattern which has two or more openings from which the path which exposes 
the conductive front face of the above-mentioned electrical connection section or a part of 
above-mentioned electrode for a wiring is different, The plating process which the conductive 
front face exposed in opening of the plurality on above-mentioned one substrate is contacted 
in plating liquid, and forms a pillar, The path of the pillar linked to the electrical connection 
section with a high surface height including the process which while formed the above- 
mentioned pillar and carries out face down bonding of a substrate and the substrate of 
another side The manufacture technique of parvus face down bonding semiconductor 
equipment is offered rather than the path of the pillar linked to the electrical connection 
section with a low surface height. 

[001 1] If it plates by forming on a substrate the resist pattern which has opening from which a 
path is different, supply of fresh plating liquid will change with the paths of opening, and the 
deposit from which a height is different will be created. The pillar from which a height is 
different can be created using such a deposit 
[0012] 

[Embodiments of the Invention] Hereafter, the restrictive flip-chip-bonding semiconductor 
equipment according to the example of this invention meaningless and its manufacture 
technique are explained, in addition, the thing which the same technique can apply to other 
face down bonding semiconductor equipments — obvious — it will be . 
[0013] Drawing 1 (A) and (B) show the basic example of this invention. Drawing 1 (A) shows 
the plan of the semiconductor substrate 1 1, and drawing 1 (B) shows drawing of longitudinal 
section of flip-chip-bonding semiconductor equipment. 

[0014] As shown in drawing 1 (A), circuit elements 12 and 13 are formed on the front face of 
the semiconductor substrate 1 1 . 

[0015] As shown in drawing 1 (B), these circuit elements 12 and 13 have a different height. 
The surface electrodes 14 and 15 are formed on the front face of these circuit elements 12 
and 13. 

[0016] If a pillar tends to be used and it is going to carry out flip chip bonding of the insulating 
substrate 18 in which the electrode for a wiring 1 9 was formed to the front face of the 
semiconductor substrate 1 1 , as shown in drawing 1 (B), it is required to use the conductive 
pillars 16 and 17 from which a height is different. If the pillars 16 and 17 from which the height 
which offsets the level difference on a semiconductor substrate front face is different are 
used, flip chip bonding of the surface electrodes 14 and 15 on the semiconductor substrate 11 
can be carried out to the electrode for a wiring 19 on an insulating substrate 18. 
[001 7] It explains to a detail more how hereafter, the pillar from which such a height is 
different is created, and is used [ how ]. 

[0018] Drawing 2 (A) is a graph which shows change of the height of the deposit when plating 
in the area which forms the resist mask which has opening on a substratum front face, and 
was exposed in opening. A quadrature axis shows path D of opening by unit mum, and an axis 
of ordinate shows the height of a deposit by unit mum. 

[0019] Drawing 2 (B) shows the configuration of the used sample roughly. The seed metal 
layer 31 is formed on the front face of an insulating substrate 18, and the photoresist layer 32 
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is applied on the front face. The photoresist layer 32 has the thickness oft by carrying out a 
multiple-times application. Opening 38 is formed by performing contact exposure or pro 
squeak tee exposure in the photoresist layer 32. Opening 38 is designed so that it may have 
various path D. 

[0020] On the seed metal layer 31 covered in the photoresist layer 32 which has opening of 
different path D, it plates and a deposit 35 is grown up. Sinter processing is performed after 
resist layer elimination. Height H of a deposit 35 is measured as a function of diameter D of 
opening. 

[0021] As plating liquid, the cyanogen system plating liquid with which precipitation luminous 
efficacy is different was used. In drawing 2 (A), curves Ha1 and Ha2 show the result at the 
time of using the cyanogen system plating liquid of tradename auto ********. Curves Hb1 and 
Hb2 show the experimental result at the time of using the cyanogen system plating liquid of 
tradename tempeh ********. | n addition, a property can be adjusted by changing, the depth, 
i.e., the photoresist layer thickness, of opening. Curves Ha1 and Ha2 show the property 
adjusted by changing the thickness of a photoresist. The same is said of curves Hb1 and Hb2. 
Each resist layer thickness is Ha1:14micrometer, Ha2:25micrometer, Hb1 :20micrometer, and 
Hb2:25micrometer. 

[0022] When path D of opening is increased so that clearly from each curve of drawing 2 (A), 
height H of the deposit formed increases abruptly at first, and shows the inclination saturated 
soon. The field where height H changes with path D can be chosen quite broadly by adjusting 
the thickness of a photoresist. Therefore, what is necessary is to choose the property 
containing a desired height and just to choose path D which realizes a desired height on the 
characteristic curve to obtain the deposit from which a height is different. 
[0023] Hereafter, a more concrete example is explained. Drawin g 3 (A) shows sectional 
drawing of the flip-chip-bonding semiconductor equipment using the compound 
semiconductor chip by the example of this invention. The semiconductor substrate 11 is 
formed by GaAs and has the channel layer 21 on a front face. The periphery of a channel 
layer is surrounded in the half-insulation field 22. On the channel layer 21, the gate electrode 
28, 27s of source electrodes, and 27d of drain electrodes are formed, and MESFET is formed. 
In addition, the gate electrode 28 forms a Schottky contact in the channel layer 21, and the 
source / drain electrodes 27s and 27d form an ohmic contact in a channel layer. In addition, 
the source / drain electrodes 27s and 27d are formed by the laminating of AuGe layer with a 
thickness of 35nm, nickel layer with a thickness of 1 1nm, and Au layer with a thickness of 
154nm. 

[0024] On the half-insulation field 22 of the left of MESFET, the SiON layer 23 with a 
thickness of about 240nm is formed, and the capacitor lower electrode 24 is formed on it. The 
capacitor lower electrode 24 is formed by the laminating of Ti layer with a thickness of 10nm 
and Au layer with a thickness of 300nm. On the capacitor lower electrode 24, the SiON layer 
25 with a thickness of about 240nm is formed, and the capacitor up electrode 26 is formed on 
it. The capacitor up electrode 26 is formed like the capacitor lower electrode 24 by the 
laminating of Ti layer with a thickness of about 10nm and Au layer with a thickness of about 
300nm. According to such a configuration, the level difference of about 1 micrometer arises 
between the source / drain electrode 27 front face of FET, and up electrode 26 front face of 
a capacitor. 

[0025] In addition, the insulation-protection layer 29 is formed on the semiconductor 
substrate front face. Opening which exposes the center section on the front face of an 
electrode is formed in the insulation-protection layer 29. On the exposed electrode front face, 
the surface electrodes 14, 15s, and 15d are formed. 

[0026] On the insulating substrate 18, the electrodes for a wiring 19c, 19s, and 19d are 
formed, the surface electrodes 1 4, 1 5s, and 1 5d and the electrode for a wiring — 19 c, for 
19s, in order to connect 19d uniformly, the conductive pillars 16, 17s, and 17d from which a 
height is different are used Even if it forms these conductive pillars on an insulating substrate 
18, you may form them on the semiconductor substrate 1 1. 

[0027] Drawing 3 (B) shows the flat-surface configuration of the semiconductor substrate 1 1 
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roughly. Field-effect transistor FET is formed in the right-hand side in drawing, and capacitor 
CAP is formed in left-hand side. The parvus conductivity pillar 1 6 of a path is arranged on the 
surface electrode 14 of a capacitor. The conductive large pillars 17s and 17d of a path are 
arranged in the source of FET, and surface electrodes [ on a drain / 15s and 15d ] top. In 
addition, the gate electrode 28 is pulled out on an insulating substrate in the location different 
from drawing 3 (A). 

[0028] The manufacturing process of the semiconductor substrate 1 1 which created 
transistor FET and capacitor CAP can be conventionally carried out by the well-known 
technique. Next, how to create the conductive pillar from which a height is different on an 
insulating substrate is explained. 

[0029] Drawjngj4 (A) shows the process which forms the photoresist layer 32 which has 
opening on an insulating substrate 18. 

[0030] The seed metal layer 31 is formed on the insulating substrate 18 which has an 
electrode (not shown) for a wiring. For example, the laminating of Au layer with a thickness of 
about 100nm or TiW layer with a thickness of about 100nm, and Au layer with a thickness of 
about 100nm is formed. Sputtering, vacuum evaporationo, plating, etc. can perform formation 
of the seed metal layer 31. On the front face of the seed metal layer 31, a viscous high resist 
material is used and the photoresist layer 32 is formed. In order to use the curve Hb2 of 
dj_awjng_2 (A), the photoresist layer 32 with a thickness of about 25 micrometers is formed by 
applying a resist layer twice. 

[0031] On this photoresist layer, mask M is arranged and opening is exposed by contact 
exposure or pro squeak tee exposure. Opening 38 is formed by developing a photoresist layer. 
In addition, although the case of positive exposure was explained, you may carry out by 
negative exposure. In this case, black and white of a mask are inverted. 
[0032] In order to absorb the level difference of 1 micrometer of FET in drawing 3 (A), and 
capacitor CAP, a pillar with a height of 1 9 micrometers and a pillar with a height of 20* 
micrometers will be created. If the curve Hb2 of drawing 2 (A) is used, in order to create a 
depos.t with a height [ of 19 micrometers ], and a height of 20 micrometers, things are 
understood that path D of opening should just be about 32.3 micrometerphi and about 
34.6micrometerphi. The path of the opening 38 shown in drawing 4 (A) is carried out in this 
way, and is designed. 

[0033] Drawing 4 (B) shows the process which plates on the seed metal layer 31 on an 
insulating substrate 18. The insulating substrate 18 in which the photoresist layer 32 which 
has opening from which a path is different was formed is immersed into plating liquid 33 with a 
counterelectrode 34. A negative potential is given to a counterelectrode 34 at the seed metal 
layer 31 on right potential and an insulating substrate, and the current of 5 8A/Wf is passed 
for 133 minutes in 43-degree C plating liquid 33. At this time, the growth rate of a deposit is 
about 0.15 micrometers/min. 

[0034] Drawing 4 (C) shows roughly the status of the deposit which does in this way and was 
formed. Deposit 35c with a height of about 19 micrometers grows up to be opening for 
capacitors, and the deposits 35s and 35d with a height of about 20 micrometers grow into 
opening corresponding to the source / drain electrode of FET. 

[0035] Thus, after forming the deposit of a request height, as shown in drawing 4 (D) the 
photoresist layer 32 is removed. Then, ion milling removes the seed metal layer 31 effractions 
other than a p.llar-like deposit. Thus, the pillar-like deposit 35 of a request height can be 
formed on an insulating substrate 18. 

[0036] Thus, the insulating substrate in which the pillar of a request height was formed can be 
arranged on the semiconductor substrate 1 1, and the flip-chip-bonding semiconductor 
equipment shown in drawing 3 (A) can be completed by carrying out bonding to the surface 
electrode of a semiconductor substrate. 

[0037] In addition, a pillar can also be formed in a semiconductor substrate although the case 
where a pillar was formed on an insulating substrate was explained. 
[0038] Drawing 5 shows roughly the process which creates a conductive pillar on the 
semiconductor substrate 1 1. The photoresist layer 36 is applied on the semiconductor 
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substrate 1 1 . The sufficiently thick photoresist layer 36 is formed by repeating an application 
of a request time like the above-mentioned resist layer application process. A mask is 
arranged on the photoresist layer 36 and a request pattern is exposed by contact exposure or 
pro squeak tee exposure. By developing the photoresist layer 36, the opening 38 which 
exposes the surface electrodes 14, 15s, and 15d is formed. 

[0039] Henceforth, a plating process which is shown in drawing 4 (B) as well as the above- 
mentioned example is performed, and pillars 16, 17s, and 17d are formed on the surface 
electrodes 14 and 15s and 15d. Then, the photoresist layer 36 is removed. 
[0040] Drawin g 6 shows roughly the semiconductor equipment by other examples of this 
invention. Bonding of the insulating substrate 18 is carried out on the semiconductor 
substrate 1 1 . On the front face of the semiconductor substrate 1 1 circumference section, the 
pillars 41 , 42, and 43 to which a height becomes low gradually are formed. These are the 
monitor pillars of bonding, a circuit fraction is formed in other locations of the semiconductor 
substrate 1 1, and the conductive pillar for electrical installation is independently formed on a 
circuit fraction. 

[0041] For example, the height of the pillar for monitors 42 presupposes that it is a height 
equivalent to a pillar required for the electrical connection of a circuit fraction. The status 
that the highest pillar 41 was crushed and bonding of the pillar 42 high next was carried out to 
the insulating substrate 11 is in the good status. If an insulating substrate 18 is pushed too 
much, the low pillar 43 will also contact an insulating substrate 18. 
[0042] Thus, the status that two of three pillars from which a height is different were 
connected is in the good status. The status that only one pillar was connected is in the status 
which runs short of how to push, and the status that three connected is in the status which 
passing pushes. 

[0043] In the manufacture process of semiconductor equipment, after performing flip chip 
bonding, the quality of bonding can be easily judged by viewing the status of the bonding of 
the pillars for monitors 41, 42, and 43. That is, it is enabled to judge the excess and deficiency 
of bonding simple, without passing a current. 

[0044] In addition, although the case where a semiconductor substrate had a transistor and a 
capacitor was explained, this may be mere instantiation and may be the semiconductor 
substrate of what configuration. A semiconductor substrate is not restricted to a compound 
semiconductor substrate. Even if it uses Si substrate, the advantage of face down bondings, 
such as flip chip bonding, can be acquired. 

[0045] The same process can be carried out when carrying out face down bonding of between 

the semiconductor substrate which has a level difference on a front face, the substrate which 

has a flat front face although the case where face down bonding of the insulating substrate in 

which the electrode for a wiring was formed on the front face was carried out was explained, 

and the substrate which has a level difference front face. For example, you may carry out flip 

chip bonding of the compound semiconductor substrate on Si substrate. 

[0046] You may use non-electrolyzed plating, although the case where flooded with plating 

liquid and electrolysis plating of the substrate in which the resist mask was formed was 

carried out was explained. You may use other plating, such as the pad method. 

[0047] Although this invention was explained in accordance with the example above, this 

invention is not restricted to these, for example, various change, enhancement, combination, 

etc. are possible — this contractor — obvious — it will be . 

[0048] 

[Effect of the Invention] As explained above, according to this invention, flip chip bonding of 
the semiconductor substrate which has a level difference front face, and the substrate which 
has a flat front face can be carried out uniformly. 

[Translation done.] 
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0£^1" o Hi, fcfcxIfG a A st* 

Hii, ¥#&R®«2 2-eH£*iTv*4 0 ft^H2 l 
±fc, y- 1*1412 8, V-^lS2 7s, FW>1 
^2 7 d^lM^ft, MESFET7i J ffM$tiTV^ 0 
ft*, y- h«ffi2 8i±-f \*)Vm2 1 i:ya 7 h *m 
mZfcf&L, V-VKl"f>'*l2 7s, 2 7di±^ 
t^JHM-^ 7 tmmZMJ&tZo ft*, v-*/ 
KU>f>«t2 7s, 2 7d(±, ^tx.lif$3 5nm 
OA u G el, 1 1 nmONil, IPS 1 54 nm 

[0 0 2 4] ME S FETO£;frO«ii?fi£2 2±H 
l±, £ 2 4 0 nmOS i ONI 2 3im& 

Sft, *©±K*+;'Cv*Tg|5*ffi2 4a*BJ£3fiTv» 
-So **vC$/*T8BBffi2 4 (±, /:UtfH?10nm 
OT i Mk&Z 3 0 0 nm(DAui<Df|fM?ft 

**/<">*TBB«ffi2 4C0±{C(i, I?$jft2 4 0 n 
mOS i 0NJB2 5tf*J£jS3*i, -?-cD±H* •¥ *± 
8HES2 6^B/&£ftTv^ 0 +t^vi'±»li2 6 
ii, 4r^/^>^Ta5m^2 4 t[W)«, fcfcxIfjpSil&l 
0 nmOT i«i:I?£#;3 0 0 nm<DAuiWlit*I 
<S§n4. £<0£ 3 ftflfjfit; iftlf, FETOV-V 
Kt/^>1I2 7SI^ * <A±gB®E2 6^ 

[0 0 2 5] ft*, ¥*#^^ffl±KI±i»ISfi&f!&f 2 
9#lM£ftTV>& 0 iif!12 9KI±, Sffi^ffitf) 

tt£ffi±K, gtffiEHl 4, 15 s, 15 drt^J&Sft 

[0 0 2 6] l£»f£l 8±KI±, EiRffimSl 9 c, 

19 s, 1 9 dibWJ&ZtiX^&o SMSftl 4, 15 

s , 1 5 d , nm^mm 1 9 c , 1 9 s , 1 9 d 

SSoSfc-SiHStefcr?- 1 6, 1 

7 s, 1 7 d*fflv>a 0 ^n^oiimit^^-ii, 

£&1 8±U3&£LTfc, ^*ft*!£l lii:MLT 

[0 0 2 7] 03 (B) l±, 4^»#S1£l 1 (D^mtm 
Sr««&fl?jH^to ElfJ&fl! I CB#?** h v > * F E 
T Wl&fiL £ ft, £fl9 K * -V / < * C A P 3&*JgjS £ ft T 
&o *«0^ffi»tel 4±Hii, gO/J>?^i(t 

tttfv-l 6^gEl£ft£ 0 FETOV-X*,}:^ Kb 
-f^KOfitll 5 s, 1 5 dco±^(i, &<D±£^ 
7 s, 1 7d^IEM£ft£ 0 ft*, y- 
>BH2 8I±, 03 (A) iJlft£J§#rC*j?&*ig;|£±H 
3l£tiJ£ft£o 

[0 0 2 8] h7>vX?FET*<fcD f *-v/N°>'?CA 
P *ffr£ Lfc¥#ftS« 1 1 OSitlSU, &*1§&]<7> 



[0 0 2 9] 04 (A) (±, mm&mi 8±HSPSr* 

[0 0 3 0] EllfflltS (H^-frT) iti-tZimWSL 
1 8±K, tt^li«3 1 ^Mt^o tit HI. J5£& 
1 0 0 nmOA uJf S £I±IP£#J 1 0 0 nmOT i WJf 
tWZfil 0 0 nm©Au|(0il«t5o M&m 
13 1 OffMii, *V &3f, yy+^HJ: 

oTfir-?^ #4„ m&MMZ Infill:, ttte 

t4. 02 (A) <7)®MU b 2 *ffiv*4fca, Uy^ F 
W *■ 2 Ulift^r-t- * Cl fc U J: f}, W-Z%)2 5 jumO* h V 
fS3 2 iMtfU-Zo 
[0 0 3 1 ] Z<D^ M^X M±K, vx*M*Rfi 

■J, lP3 8«t^o ft*, #vg;)fc<7)i§"S-£f&i3 

[0 0 3 2] 03 (A) CUStt^FETh^-^v^C 
APWgll /imSr9lJR1--5/w*!>, S£ 1 9 „m«t'7 
-i^£2 0^m<7)b°7-^f^-r^ii:Ht^o 02 

(A) OffllgHb 2 Srfflv^ii:, 1 9 vmt&Z2 
0 nm?)* v*miftf&?&\Z&, F?BPg|5(7)SD/5 ? lt)3 
2. 3^m«St|^34. 6 ^ m <i> fift-ff i h 
04 (A) i:^triP3 8<9ili, CO<t^t:L 

[0033] 04 (b) (*, 8±o@^jg« 

3 l±H^t -y + i'tTilii^t. *!<7>Jlft&PiPSB£ 
^r-T** h H3 2 *J&lRl,rt:ifftli®Kl 8 Sr, 

*t|fiiaS3 4 ->+?S3 3 ^i:Sitt^o *t|fi)« 

13 4 tciEmfi, ^s«±offl^jgi 3 1 ic^ms^ 

4 3"COj« 7**3 3 tin; 5. 8A/Wf(7)m»fL 
* 1 3 3 3«1-o ^ -y+lO^ftiiSii^ 

0. 1 5 pm/m i ntib^o 

[0 0 3 4] 04 (C) (±, iWi^ KLXT&J&Zflti 

«±, i^^^Jl 9^mO> 7+13 5 cjWSRU FET 

20^mO^?+135s, 3 5 d**JKfti--5 0 
[0 0 3 5] iOi^Ugfgfif^O^ y*Ji*JgJfiL^ 
^, 0 4 (D) [ZTf.-f X. n *M/^H3 2*|! 
*1-&o -ft>5 'J 0 ^y-Vt* 7* 

t, «6»afe«i 8±n^faffisotr7-*tjt 7+S3 5 

[0 0 3 6] SfS?S$Ofe?7-S:Jg«Lfc 
ffiB^H**>f >^t-5>^ ttct 03 (A) Hip 
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[0 0 3 7] mmmi±.^\dy-*Wt®LtZ>Wi& 

[0 0 3 8] 0 5 ti¥-#fcS« 1 l±K$«ttfcr?-* 

> M 3 6 ^^ffft&o Biij&^l'vX 

h H3 6 irM&tio * h l'^ H36 

H3 6*aftt4;i:CJ:D, 15 
s, 1 5 dSr*m-t4SP3 8*^*1-40 

[0 0 3 9] itu^^fiJim SI 4 (B) \Z7F 

y*xe*rffv\ OTgl 4, 15 s, 1 
5 d±Ct?7- 1 6, 17 s, 1 7 d SrTFMt&o *<0 
ft, *H/^H3 6li|feitJ. 

[0 0 4 0] 0 6ti, *^<omwHJfeWHJ:*^jBC#: 
JgfifcttfcWK^t-o ¥*#*«1 l±Ctt»*«l 8 

^l=S$56*fi:<4*tr9- 4 1 , 4 2, 4 3 « 

eii&sis#± n«5tfl«jsfigffl o$mi$ e 7 - m\i k j&js $ 

[0 0 4 1 ] tztiUS, *-^ffltfv-4 2 05ft $140 

7- 4 2 4<J6&&|£ l l t ** y yy%titzVm-h t &. 
«f*ttS8"C*4o *£i*S«l 8£f?L1-£*3i:, fev>t° 
5-43 MUSIS 1 8 fc#f)*LT 
[0042] ^$<7)^&£ 3*cotf7-<7) 

-5 *. 2 ^ft&SfrfcjRSW&iif fcttga-e* 4o 1 
t: 7 - <0 * *«SfSc $ ft fctRSI U4f L ri«^Jg. f 4 JKSI 

[0 0 4 3] ¥##iStt0>liji7n-b;u;i}v*T, 7'J 

vf-f-vftfyrj yrift^tztit, ^~?ffltf7-4 
l, 4 2, 4 3 0**>Ty>^ttI*Mt^;ti: 

[0 0 4 4] Y7>i?z9b * + 

[0 0 4 5] feffiK«SI*#-f SsffiK 



x.l*\ Si *«±*;ft#»*i»ft*S* 7 'J 7 7°^ 7 7° 
[0 0 4 6] hv**£?&]fiLfca£«£> y*ift 

[0 0 4 7] n±HM0!)tCf&oT^0J*^L^75 ? , 
[0 0 4 8] 

%> o 

inn *%w<nm*mMm^i&¥mfammz*t¥- 
mm, 8ffffin-r*&£o 

[E2] mm^i^t^yytmm^m^tz^-y^^ 
<Dm$, imtmmm mm x*$>z> a 

[04] *mmmmm\ziz>* v*Tmiuw~r&t: 

tbcnMmm-zh&o 

las] *mi<?>m<»%im\zzi>*v*jM*m-tm 
mmffo&o 

[0 6] *%w<DiSL<DmijmKi&*=.9mv7-<r>igi 
m*wttz>tztb(nMmmx'3bz>o 

i i ^mfcMfo 
12,13 mmmT 
14,15 %mn& 

16,17 $«l£tf?- 

1 8 mm&u 

1 9 nmmmm 

2 1 

2 2 ¥ffi*tf($ 

2 3, 2 5 Si ONI 

2 4, 2 6 ***i'9W& 

2 7s 7-^1® 

2 7 d K W 

2 8 y-hms 

2 9 IfefitSMJi 

3 i n&MM 

3 2 *H/-WH 
3 3 ^y+ffi 

3 4 itffijm® 
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3 6 *H/y^H 



[HI] 



[13 2] 




(B) 



(A) 



\ y y y 



12 



ii 



MO 



15 18 h 



17 



/ y s / 



■15 



-13 



It 



11 lB.l7:**ttf5- 
12,13:B«*f \%-mm 



[S31 













/ Ha 2 


3 - 


/ t=25/tm 




r v Hb 1 




' t = Z Djttm 




v Hal 


/ / 




i 





20 (0 EO SO 
SD {/im#J 



(B) 



37 ^J 5 32 




2223^ 



■31 



18 



(A) 



] K 19 s 

. NVl, 15 J _ KXN , 15s 




(B) 



Z7'd 27 s 11 



1 7 d 1 5 d 28 




21:f + *ju|B 

23.2S:S>ONI 

24, 26:* + '*f?tS 



2?s : y-Aitt 
2?d: Ki/<f 

28 = r-H« 

29 




25-' 24 



2 ? d 28 2>1 27 s 
36: * \\>?7. \M 



[06] 




42 



2 



43 
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